L iteracy is an important issue for health professions because low literacy has a major negative influence on health and health behavior (Michielutte, 1998) . For example, lower reading ability has been significantly associated with a greater likelihood of smoking and a lower likelihood of breastfeeding (Fredrickson, 1995) and poorer physical and psychosocial health status (Baker, 1997; Weiss, 1992) .
Literacy is a risk factor both for mortality and higher incidence of many diseases (Perrin, 1990) . Studies reported low literacy was inversely related to mortality following myocardial infarction (Tofler, 1993) and mortality among patients with hypertension (Stamler, 1987) . A study conducted in California and Georgia found that individuals with the lowest reading skills were more likely to have been hospitalized in the previous year than those with higher literacy (Baker, 1997) . People with low literacy also have significant problems in accessing the health care system; understanding recommended treatments and appointment slips; and comprehending medicine labels, consent forms, prescriptions, and health education materials (Baker, 1997; Baker, 1996; Perikh, 1996) .
The magnitude of the literacy problem in the United States is significant. Results of the National Adult Literacy Survey indicate approximately 90 million individuals, approximately 47% of the United States' adult population, are considered to have low or limited literacy skills.
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Dr. Hong is Assistant Professor, Health Promotion &Risk Reduction Programs, School of Nursing, University of Michigan, Ann Arbor, MI. JANUARY 2001, VOL. 49, NO.1 Approximately 25% of the 40 to 44 million adults who performed at the lowest level of literacy in the survey were immigrants from non-English language backgrounds (Kirch, 1993) . These individuals with limited English proficiency must often rely on interpreters to communicate with health care professionals (Woloshin, 1995) . Professional interpreters are mandated in federal courts for defendants with poor English skills, and the U.S. Department of Health and Human Services Office for Civil Rights views inadequate interpretation in health care settings as a form of discrimination (Woloshin, 1995) . Currently, the United States population of adults with limited English proficiency plays an increasingly important role in the economic, social, and political life due to compelling demographic trends (Bliss, 1990; U.S. Department of Education, 1991) . Illiteracy and limited English skills affect health and safety training programs. About 20% of the nation's work force is functionally illiterate and cannot read posted Occupational Safety and Health Organization instructions (Hays, 1999) . Workplace literacy costs more than $60 billion annually as a result of lower productivity (Sunoo, 1999) . Illiteracy also threatens healthy working relationships. Illiterate workers may feel ashamed. In an effort to hide a literacy problem they may seem aloof, angry, or anxious around coworkers (Tyler, 1996) . Workers with low literacy (Baker, 1997; Hays, 1999) : • Perform jobs less adequately. • Cannot read warnings, safety manuals, or instructions for operating new machinery. • Cause damage more often to equipment. • Experience work related accidents more frequently.
Most training programs and teaching materials may be far above the learners' literacy or English speaking capabilities. Thus, they are ineffective in helping those illiterate workers (Bruening, 1989; Tyler, 1996) .
This article describes the issues related to the literacy problem in educating limited English proficiency workers about occupational health and safety. Subsequently, issues related to the limited English proficiency workers in one company are illustrated and two feasible strategies to solve problems in teaching occupational health and safety to these workers are proposed. The decision making process in choosing critical strategies for program development and implementation are also described.
LITERACY AND LIMITED ENGLISH PROFICIENCY
The American Association for Career Education defines literacy as "individual's ability to read, write, and speak in English, compute and solve basic math problems, and develop one's knowledge and potential through listening skills" (Hays, 1999) . Limited English proficiency is defined as a limited ability to listen, speak, read, and write in English. It is further defined as a limited ability to meet basic survival needs and satisfy routine social demands using the language (Bliss, 1990) .
Many workers with limited English proficiency are hampered in carrying out their jobs because of the particular difficulties non-native speakers face and the inadequate response of the work setting to their problems (Bliss, 1990) . Difference in language between limited English proficiency workers and their coworkers and supervisors make clear and accurate communication difficult to achieve. English speaking ability is believed to be increasingly necessary at work. Research has indicated that enhanced English skills result in direct economic benefits for workers, particularly for limited English proficiency immigrant workers (Boyle, 1999) . Hence, English language and basic skills training need to be instituted onsite for limited English proficiency workers. Traditionally, labor unions have offered literacy and English as a second language (ESL) instruction at the workplaces, especially those with large immigrant populations (Gutloff, 1990 ).
In the late 1970s, early attempts to address multiple languages in the work force led to strategies for translation. Most notably, some occupational health and safety programs translated fact sheets, mostly into Spanish and some Asian languages. Training to promote changes in worksite conditions requires more than improved fact sheets. Training should involve a command of specific skills, knowledge, and vocabularies that apply to particular workplaces and jobs.
In the last few years, union and health and safety educators throughout the country have focused their attention on language problems in the work force. Although their effectiveness was inconclusive, several approaches have been developed and implemented including (Brown, 1990; Cromley, 1990 ):
• Conducting outreach to nonunion workers through established adult education programs. • Developing bilingual training programs or using multiple languages in a classroom.
• Developing materials at appropriate language and literacy levels.
• Developing totally new curricula which integrate health and safety with ESL and literacy learning.
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PRINCIPLES OF TEACHING LIMITED ENGLISH PROFICIENCY WORKERS
Several important principles have been found in the literature that can be used as the underlying framework to guide teaching for workers with limited English proficiency. First, the goal of teaching workers with low literacy and English skills is to help them perform a minimum set of instructions and procedures at a reasonable level of competency. Verbal communication can be confusing if the worker does not understand the terms. Therefore, the important point in teaching limited English proficiency workers is to make each point in a clear, vivid way (Chrisman, 1990; Erickson, 1995) .
Second, creating a contextual curriculum based on work is an important aspect to be considered. It is effective to design contextual learning focusing on work experience as a frame of reference for acquiring new basic skills (Sticht, 1991; U.S. Department of Education, 1992 ). Therefore, job task oriented curriculum content should be developed. The curriculum must be linked as closely as possible to workers' skills and what they actually do (Hays, 1999) . To determine required skills for workers to perform their job well, it is necessary to collect all materials that are written and read on the job. However, the need to create a contextual curriculum based on work is not satisfied by merely collecting materials from the job site and teaching workers how to read forms and directions. Comprehensive job analysis and skills assessment should be conducted to address specific worker needs relative to the job and the real work situation. Workplace literacy curriculum designers need to visit the worksite, determine the workers' everyday basic skills, have dialogue with workers about their subject matters and work experiences, and observe and talk with their coworkers and supervisors to create a learner centered curriculum that is meaningful and job related (U.S. Department of Education, 1992).
Third, various teaching methods should be used to facilitate workers' learning. Most traditional training techniques such as multipage handouts, complex text based overheads, and classroom lecture with large groups are ineffective in helping literacy students-particularly limited English proficiency workers. It is helpful to use a variety of teaching methods requiring fewer literacy skills, such as visual and role play triggers about real work situations, hands on practice, and text simplifications of translated or bilingual education materials (Hays, 1999) . Learning takes place best in participatory settings where people bring in their own experiences, apply their new knowledge in hands on exercises, develop critical thinking, and practice actions in a safe environment. Therefore, participatory teaching methods such as role playing or small group discussion should be used, incorporating problems and situations to simulate actual situations requiring basic job skills. These teaching techniques encourage active participation and facilitate faster learning (Beder, 1991; Merriam, 1997) .
Fourth, staff development is needed. According to the National Workforce Assistance Collaborative, one characteristic of the most effective workplace literacy programs is highly skilled and well trained staff (Derose, 2000) . Staff involved in the development and delivery of workplace literacy programs need special skills extending beyond training traditional adult education (Chrisman, 1990 ). Staff should have skills in literacy skill assessment, curriculum development and instruction, program administration, marketing and negotiating, and program evaluation (Derose, 2000) . Workplace health and safety instruction for limited English proficiency workers is enhanced most significantly by involvement of full time instructors who have professional training for workplace literacy program (U.S. Department of Education, 1992) . In addition, staff should be knowledgeable about the workplace environment and how to work with individuals at all levels of the workplace. In particular, staff involved in literacy program for limited English proficiency workers should be skilled in working with the various ethnic, linguistic, and cultural backgrounds of workers (Derose, 2000) .
CASE EXAMPLE
The following illustration describes limited English proficiency problems at one company. To deal with the English literacy problems at this workplace, two feasible strategies are described, along with the occupational health nurse manager's role in the decision making process.
Background
The worksite has about 3,000 employees, including approximately 400 workers with non-English speaking backgrounds from diverse ethnic groups. Among these 400 limited English proficiency workers, about 55% are AsianJPacific Islander, 40% are of Hispanic origin, and 5% are Portuguese. About 90% are men and the average age of the workers is 43 years. The majority of the 400 limited English proficiency workers cannot read and write well enough to meet the needs of everyday living and writing. These workers are not entirely unfamiliar with the language and usually have a limited stock of survival English in their oral repertoire. The large number of Hispanics and Southeast Asians in this company face formidable language and cultural barriers in gaining the safety and health information they need. Their coworkers and supervisors face the challenge of communicating with limited English proficiency workers.
As high skill levels and versatility become increasingly important in a technology based global economy, the company recently introduced advanced technology, computerization, and an innovative, team based style of management into its manufacturing facility to be competitive in the global economy. While new technology creates opportunities for economic growth, demands for more sophisticated employee skills increase. As a result, the company needs a work force with upgraded basic skills to keep pace with changing demands. The ability to communicate in English is becoming increasingly important among the limited English proficiency workers.
Since the early 1990s, the union has offered a workplace literacy program including ESL classes, especially for employees with limited English profi-ciency. The one full time instructor and occasional teacher's aide come from a local community college. The ESL courses have been offered for I hour twice a week for each level of proficiency in ESL (i.e., basic, intermediate, and advanced levels). Class times are scheduled by the company to accommodate the ending of one shift of workers and the beginning of the next shift. This maximizes the opportunities for two shifts to attend classes and proved to be the best time for class meetings. Classes are held in the plant cafeteria or in the staff conference room.
One of the major responsibilities of an occupational health nurse manager working at this workplace is collaborating with safety personnel and the union to develop and implement health and safety training for the workplace. The occupational health nurse manager became aware of serious language problems among the 400 limited English proficiency workers in this plant after fire swept through one of the work areas of the plant. Among the 20 or more workers involved, many spoke little or no English. Several of the workers could not shout warnings or instructions to one another because they spoke different languages. One worker, an Asian immigrant, could not understand the spoken fire alarm and ultimately ran toward the fire rather than away. Fortunately, firefighters located and rescued the worker.
Despite the fact that the company began providing health and safety instruction for all of its employees years ago, health and safety educators faced dilemmas about how to teach health and safety to workers with limited literacy and English proficiency after the fire emergency. No structured health and safety training that was language appropriate was provided for the limited English proficiency workers. Generally, even the most accurate, up to date, well written printed resources are beyond the understanding of limited English proficiency workers. Current teaching materials or reading materials, such as chemical labels, warning signs, health and safety handbooks, and material safety data sheets (MSDS), often surpass the workers' English speaking capabilities.
As the worker population with limited English proficiency increased in this plant, health and safety programs translated some reading materials such as instruction for operating machinery and equipment, warning signs, and a handbook for preventing occupational injuries and diseases. Unfortunately, the translated materials were not helpful for limited English proficiency workers because of errors in translation including omissions, additions, substitutions, and condensations of information written in English. These issues might have resulted from problems in selecting appropriately trained translators. The safety and health educators at the company agreed that translation might not be a viable option with the majority of health and safety educators unable to speak the workers' language.
Alternative Strategies
Two alternatives have been identified to enhance health and safety education opportunities for limited English proficiency workers in this workplace. The two alternatives include: • Integrating safety and health education with ongoing in house ESL instruction using participatory methods such as role playing or small group discussion. • Developing a multilingual videotape program.
Integration With In House ESL Instruction. Teaching ESL in this workplace has been moderately successful and is already familiar to workers, therefore, increasing the likelihood of success for this alternative. The ESL instructors have developed many effective specialized teaching materials for different levels of proficiency in ESL. Most of the limited English proficiency workers who regularly participate in ESL classes believe they benefited from the classes. In addition, the health and safety department has responsibility for curriculum development and instruction for all health and safety training. The union's education department offers literacy and ESL classes and has interacted effectively with the health and safety department. Therefore, it is more practical and cost effective to link health and safety teaching with ongoing in house ESL education rather than initiate a totally new health and safety education program.
The value of combining work related basic skills and ESL and literacy training has been emphasized in the literature (U.S. Department of Education, 1992) . To implement the integrated approach, new curricula combining health and safety with ESL and literacy learning should be developed. Collaboration should occur between health and safety and ESL and literacy educators so the course has both an occupational health and safety training component and the language component. Health and safety educators can provide content to the ESL curriculum developers who develop participatory teaching methods and a sequence of exercises for ESL classes based on workers' language and work needs. Literacy and ESL teachers can provide training workshops to health and safety educators about how to appropriately target language use, material production, and training exercises. Existing workplace ESL texts can also be redesigned based on real workplace problematic issues including workers' health and safety. Participatory methods, such as role playing or small group discussion of actual work situations, are suggested as teaching methods because of the reasons mentioned previously.
Multilingual Videotape. The second alternative is a job specific, video based instruction in multiple languages. For individuals with low literacy levels, videotaped instruction may offer a significant advantage over printed materials because of visual appeal (Meade, 1994) . Videotape can demonstrate procedures and concepts that might be difficult to explain or translate into print. This circumvents the problem of illiteracy, both in English and the viewer's own language. Videotape can be used to introduce information or as a trigger for a dialogue based on a worksite problem.
Content of the videotape needs to include the most pressing occupational safety and health issues for workers at the plant. This multilingual videotape approach 24 produces culturally sensitive and linguistically appropriate videotapes based on health and safety topics chosen. Health behaviors are culture bound and primary prevention efforts addressing preventable diseases and injuries must emerge from knowledge of and respect for the culture of the target population (Braithwaite, 1989) .
The videotape needs to be filmed at the worksite to show familiar surroundings. Each tape needs to be narrated in English, Spanish, Portuguese, Chinese, Vietnamese, Korean, and Laotian. It is essential to hire bilingual translators and narrators, who have worked in the health care field as well as their ethnic community because they may be able to offer invaluable feedback about the choice of language, clarity of concepts, and cultural acceptability.
To be effective with the multilingual video project, videotapes should (Clabots, 1992):
• Present clear and understandable information.
• Use an appropriate level of language for limited English proficiency workers. • Explain specific health or safety terms clearly.
• Use graphics and illustrations effectively. • Present information in a culturally sensitive manner. • Represent various ethnic groups adequately in the tape.
The disadvantage of the multilingual video project alternative is the difficulty in finding translators and the cost and time associated with developing multilingual instructional video.
Strategies for Successful Program Development and Implementation
To implement changes in health and safety teaching, support from health and safety educators, union officials, the target population, and administrators is required. Health and safety training at this workplace has been planned and offered by the health and safety department, but it has been primarily union sponsored. Therefore, organizational decision making is required in selecting and implementing a new educational approach. The employer and employees must be convinced of the value of the new project to ensure its success.
Occupational health nurse manager roles include health educator and program developer. Both roles can and should influence the selection of alternatives, as well as facilitate implementation. The nurse manager takes a proactive approach to establish more effective health and safety training for limited English proficiency workers.
As with all new programs, the occupational health nurse manager must gain the awareness, interest, and support of management to ensure successful program development and implementation. Involvement of both upper and online supervisors is critical for successful workplace programs (U.S. Department of Education, 1992) . Therefore, the nurse manager should educate managers about the new workplace programs and strive for top down support. In addition, an outreach and awareness campaign to the workers assists in obtaining their support and active participation. Ongoing information about the worksite safety and health programs and services can be provided to employees through several Limited English Proficiency Workers Health and Safety Education Hong, [0] [1] [2] [3] [4] [5] health and use of health services. American Journal of Public Health, 87(6), 1027 -1030 . Beder, H. (1991 . media such as flyers, public announcements, paycheck stub reminders, and monthly newsletters published by the union. Second, it is crucial to establish a collaborative task force including health and safety educators, labor educators, ESL and literacy instructors, union officials, and representatives of limited English proficiency workers. Active and ongoing involvement by the team members from project planning to implementation in this educational innovation process enhances the probability of a favorable outcome.
Third, the nurse manager must prepare and present a well structured action plan including an executive summary; purpose statement; initial assessment results; proposed solution with target population, schedule, program design, costlbenefit analysis, and budget; and project evaluation plan. Multiple evaluation measures are used to assess participant satisfaction, performance gains, quality and effectiveness of the training process, and cost effectiveness.
Pilot programs based on the two alternatives can be implemented, if feasible, to establish empirical data related to the educational and cost effectiveness of each approach. Through union outreach and awareness campaign, limited English proficiency workers can be encouraged to ask for help and participate in the pilot programs. Assessment of learning and project evaluation using survey and interviews of the participants, supervisors, instructors, and union representatives, along with the actual empirical data from the pilot study on educational effectiveness of each alternative should be presented to the appropriate company management so a final decision between two alternatives can be made.
CONCLUSION
People with limited English proficiency represent a significant portion of population in United States workplaces. It is increasingly recognized that literacy and language problems affect health and safety training for limited English proficiency workers. Occupational health professionals, particularly nurses, have a professional, legal, and ethical obligation to ensure appropriate language services are used when communicating with individuals with limited English proficiency. Suggested alternatives for resolving these issues include incorporating safety and health education with ongoing in house ESL instruction and a multilingual videotape approach.
Successful development and implementation of these approaches require: • Upper management support. • Worker awareness, interest, and active participation. • Collaborative team work. • A well structured action plan. • A pilot program. • Collection of outcome evaluation data.
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AAOHN ]ourna12001; 49(1), 21-26. As the population of adults with limited English proficiency plays an increasingly important role in the United States workplaces, there has been a growing recognition that literacy and limited English skills affect health and safety training programs.
Several important principles can be used as the underlying framework to guide teaching workers with limited English proficiency: clear and vivid way of teaching; contextual curriculum based on work; using various teaching methods; and staff development.
Two feasible strategies were proposed to improve current situation in teaching health and safety to workers with limited English proficiency in one company: integrating safety and health education with ongoing in-house ESL instruction and developing a multilingual video program.
Successful development and implementation of proposed programs requires upper management support, workers' awareness and active participation, collaborative teamwork, a well structured action plan, testing of pilot program, and evaluation.
